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@ Metal gasket with low heat transmission. 



@ A metal gasket of the invention is designed to reduce heat transfer between two engine parts. The 
gasket (D) Is fomned of at least two plates (D22. D24) having holes (20) to be sealed and bolt holes (21), a 
sealing device (D22a) fbnned around the hole to be sealed, and a space forming device (D24a) formed 
on at least one of the plates to separate the plates apart Spacers (D27) are fbnfned around the bolt holes 
so that bolts can be tightened up to a predetenmined thickness. When the gasket Is tightened, the 
sealing device (D22a) Is compressed to seal around the hole, but the two meal plates (D22, D24) do not 
closely abut against each other by means of the space fomning device (D24a). Accordingly, heat is partly 
radiated through the gasket, and heat transmission between the engine parts Is reduced. 
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Background of the Invention and Related Art 
Statement 

The present invention relates to a metal gasket 
with low heat transmission. In particular, heat trans-' s 
mission between engine parts is reduced by the gas- 
ket of the Invention. 

A metal gasket, such as a steel laminate gasket, 
has been known and used for sealing between engine 
parts, such as between a cylinder block and a cylinder io 
head and between a cylinder head and an exhaust 
manifold. 

The steel laminate gasket comprises at least two 
metal plates and sealing devices, such as beads, for- 
med around holes to be sealed. One or more metal is 
plate may be installed between the metal plates. 
When the steel laminate gasket is tightened, the 
beads are compressed and all the plates substantially 
abut against each other without space therebetween. 

Accordingly, although the steel laminate gasket 20 
can securely seal between the engine parts, heat be- 
tween the engine parts is substantially completely 
transmitted through the gasket 

In an engine equipped with an Inlet manifold, 
pressure and temperature applied to the Inlet manifold 25 
are relatively low when comparing with those applied 
to an exhaust manifold. Therefore, a conventional 
gasket made of asbestos, glass fibers, carbon fibers 
or other gasket materials has been used as an inlet 
manifold gasket 30 

Recently, an engine is required to provide high 
power In small size. Temperature in the new engine 
becomes high when operated, but heat does not gen- 
erally affect engine parts while the engine is operated 
because the engine is cooled. However, when the 35 
engine is stopped, heat by the engine affects the 
engine parts, such as the inlet manifold, and may 
cause.trouble in starting an engine with a fuel injection 
system, which is attached to the inlet manifold. 

Namely, in case a car is stopped for a while to 40 
allow the engine to cool down, heat by the engine 
does not affect the fuel injection system attached to 
the inlet manifold. However, in case a car is started 
within a short period of time after the car was stopped, 
heat from the cylinder head is transferred to the inlet 45 
manifold through a gasket and causes vapor lock at 
the fuel injection system. Namely, the engine may not 
be started until the engine is cooled. 

In order to reduce heat transmission from the 
engine to the inlet manifold, a gasket with heat insulat- 50 
ing characteristics, is required. The conventional gas- 
ket made of asbestos or a conventional gasket 
materia] is low in heat transmission, but such material 
is not good as a gasket with heat insulating character- 
istics. 55 

A conventional steel laminate gasket has high 
heat transmissipn characteristics, but heat is trans- 
mitted instantly from the cylinder head to the inlet 



manifold through the steel laminate gasket Theref- 
ore, the conventional steel laminate gasket can not be 
used as a gasket for the inlet manifold. 

Acconjingly, one object of the present invention is 
to provide a metal gasket, which can reduce heat 
transmission between two engine parts. 

Another object of the inventton is to provide a 
metal gasket as stated above, which can radiate heat 
from the engine parts. 

A further object of the Invention is to provide a 
metal gasket as stated above, wherein two engine 
parts can be sealed effectively. 

A still further object of the invention is to provide 
a metal gasket as stated above, which can be easily 
and economically manufactured. 

Further objects and advantages of the invention 
will be apparent from the following description of the 
invention. 

Summary of the Invention 

In accordance with the invention, a metal gasket 
is installed between two engine parts with at least one 
hole to be sealed. The gasket can securely seal be- 
tween the two engine parts while reducing heat trans- 
mission therebetween. Namely, although one of the 
engine parts is heated, such heat is not directly trans- 
mitted to the other of the engine parts. Heat is partly 
radiated by the metal gasket 

The gasket is basically fonmed of two metal plates'^ 
extending substantially throughout the entire area of 
the gasket The metal plates are provided with first 
holes conresponding to the holes of the engine parts 
to be sealed, and bolt holes for attaching the metal 
plates to the engine parts. The gasket also includes 
sealing means formed around the first holes, and 
space fonning means formed on at least one of the 
metal plates to keep the metal plates separated from 
each other. 

Spacers are fonmed around the bolt holes. The 
thickness of the spacer is less than the thickness of 
the sealing means before the gasket is compressed. 
Therefore, when the gasket is tightened at the spac- 
ers, the sealing means is compressed to seal around 
the hole of the engine parts, but the two metal plates 
do not closely abut against each other. The space 
fomiing means fbmis space between the two metal 
plates to thereby reduce heat transmission between 
the two engine parts. 

Namely, when the gasket is tightened at the spac- 
ers, the sealing means is compressed to seal around 
the holes of the engine parts. However, since the two 
metal plates do not closely abut against each other by 
the space forming means, heat is not directly transmit- 
ted through the metal plates, and heat is partly 
radiated through the space. 

The space fomnlng means may be a plurality of 
projections formed on at least one of the metal plates. 
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|Thei:projectionst,maylbei:intermittent';projectionsii^^ 
{cpnbnuous.projectons.such as:beads?^ the sea- 
ling means may be a bead fomned on at least one of 
the metal plates around the first holes. 

A heat insulating layer may be fonmed on at least 5 
one of the metal plates. Also, a heat insulating plate 
or other metal plate may be laminated further with the 
metal plates. 

Brief Description of the Drawings io 

Fig. 1 is an explanatory side view of an inlet mani- 
fold; 

Fig. 2 is a partly cut plan view of a first embodi- 
ment of a metal gasket of the present invention; is 
Fig. 3 Is an enlarged section view taken along a 
line 3-3 in Fig. 2; 

Fig. 4 is an enlarged sectton view taken along a 
line 4-4 in Fig. 2; . 

Fig. 5 is an enlarged section view taken along a 20 
ling 5-5 in Fig. 2; 

Fig. 6 is a section view, similar to Fig. 3, of a sec- 
ond embodiment of a metal gasket of the inven- 
tion; 

Fig. 7 is a perspective section view, similar to Fig. 25 
. 5, of a third embodiment of a metal gasket of the 

invention; and 
. Fig. 8 is a section view, similar to Fig. 3, of a fourth 

embodiment of a metal gasket of the invention. 

30 

Detailed Description of Prefenred Embodiments 

Referring to Fig. 1, an inlet manifold M is shown. 
The inlet manifold M includes inlet pipes 1 0 to be com- 
municated with respective cylinders of an engine, and 35 
a flange 1 1 with bolt holes (not shown). The inlet mani- 
fold M is attached to a cylinder head through a gasket 
A by means of the bolts B passing through the bolt 
holes. 

As shown in Rgs. 2-5, the gasket A includes a 40 
plurality of holes 20 through which air inhaled from the 
inlet pipes 10 flows to the cylinders, and a plurality of 
bolt holes 21 . The bolts B pass through the bolt holes 
21 and are fixed to the cylinder head. 

The gasket A is formed of an upper plate A22, a 45 
middle plate A23 and a lower plate A24 laminated with 
each other. Also, a grommet A25 is installed around 
the bolt holes 21. The upper and lower plates A22, 
A24 are the same and are arranged symmetrically 
relative to the middle plate A23. so 

The upper plate A22 includes holes conrespond- 
ing to the holes 20, 21 , beads A22a fonmed around the 
holes 20. and beads A22b fomned around the bolt 
holes 21. When the gasket A is tightened, the beads 
A22a are compressed to seal around the holes 20. 55 
TtHbeads.«A22b are compressed as well, but the 
beads A22b-operate'as a space forming Hfiember^ 
beads A22b are not used to seal around the bolt holes 



21. 

The middle plate A23 includes holes correspond- 
ing to the holes 20, 21, and a plurality oftorrugatioiigii^ 
>j23aHsThS!!o^^ 
jfonfn iDg:memberja^ 

The lower plate A24 also includes holes corre- 
sponding to the holes 20, 21, beads A24a formed 
around the holes 20, and beads A24b formed around 
the bolt holes 21. The beads A24a seal around the 
hole 20, but the beads A24b operate as a space fomn- 
ing member. 

The grommet A25 has upper and lower flanges 
A25a, A25b. and a curved portion A25c to define the 
bolt hole 21. The upper flange A25a is located above 
the upper plate A22, while the lower flange A25b is 
located under the lower plate A24. The grommet A25 
operates as a spacer for the gasket A. 

The distance of the grommet A25 between the' 
outer surfaces of the upper and lower flanges A25a, 
A25b is shorter than the distance between the outer 
surfaces of the upper and lower plates A22, A24 bef- 
ore the gasket A is compressed. The grommet A25 is 
not compressed when the gasket is tightened. 

When the gasket A is tightened, the distance be- 
tween the upper and lower plates A22, A24 is conrv 
pressed to the thickness or distance of the grommet 
A25. Therefore, the beads A22a. A24a are compres- 
^ sed to seal around the hole 20. The beads A22b,A24b 
are compressed as well, but the b eads A22b , A24b 
need not sej around the hoje 21 .fflfta^som^ 
l/^Saj^aiiS^ the gas tet A is 

tightened, but the corrugations A23a goiQi^^ A26 
between the plates. 

Namely, when the gasket A is tightened, the por- 
tions around the bolt holes 21 and the holes 20 are 
tightly compressed, but the spaces A26 are formed 
between the plates. The plates A22, A23, A24 do not 
closely abut against each other. 

As shown in Figs. 4 and 5, outer peripheries of the 
plates A22, A23, A24 are arranged substantially par- 
allel to each other, and the spaces A26 between the 
plates open outwardly. Even if the gasket A is tight- 
ened, the spaces 26 between the plates are substan- 
tially maintained throughout the gasket A. 

Accordingly, in case the cylinder head is heated, 
heat is isolated by the spaces 26 of the gasket A and 
is not transfenred. Heat at the cylinder head is not 
directly transmitted to the inlet manifold. Therefore, in 
case an engine is stopped, the inlet manifold is not 
heated extremely by heat of the cylinder head. Even 
if the engine is started shortly after the engine was 
stopped, vapor lock does not occur at the fuel injec- 
tion system. 

Fig. 6 shows a second embodiment B of a metal 
gasket of the invention. The gasket B includes an 
upper plate B22. a middle plate B23 and a lower plate 
B24. The upper plate 822 is made of a heat insulating 
material, such as zirconium oxide, sQicon nitride and 



3 



5 



EP0 470 7dOA1 



formed on the upper plate D22. However, the heat 
insulating layer D28 may be formed on both surfaces 
of the plate D22 or on the lower plate 024. A desired 
heat insulating material may be applied onto the 
5 plates entirely or partly. 

When the gasket D is tightened, the bead D22a 
seals around the hole 20, and the conugations D24a 
form spaces between theplates D22, D24, as in the 
gasket A. Since the heat insulating layer D28 is for- 
10 med on the upper plate D22, heat insulating property 
of the gasket D is improved. 

In the present invention, when the gasket is tight- 
ened, the gasket is compressed up to a thickness 
defined by spacers, by which sealing means is com- 
15 pressed to seal around a hole. Since space forming 
means is provided in the gasket, the plates do not abut 
against each other, and spaces are formed between 
the plates. Therefore, heat is partly insulated by the 
gasket, and heat transmlsston between the engine 
20 parts is reduced. 

While the inventbn has been explained with 
reference to the specific embodiments of the inven- 
tion, the explanation is Illustrative and the invention is 
limited only by the appended claims. 

25 

Claims 

1. A metal gasketforreduclng heat transmission be- 
30 tween two engine parts with at least one hole to 
be sealed, comprising, 

at%ast two plates extending substantially 
throughout the entire area of the gasket and hav- 
ing first holes corresponding to the hole of the 
35 engine parts to be sealed and bdt holes for 
attaching the plates to the engine parts, 

sealing means fonned around the first 
holes, said sealing means, when the gasket is 
tightened, being compressed to seal around the 
40 hole of the engine parts, 

space forming means fonned on at least 
one of the plates to provide space between the 
plates, 

spacers fonned around the bolt holes, said 
45 spacer having a thickness less than a thickness 
of the sealing means before the gasket Is com- 
pressed so that when the gasket is tightened at 
the spacers, the sealing means is compressed to 
seal around the hole of the engine parts while the 
so two plates do not closely abut against each other 
and provide spaces between the plates by the 
space fonning means to thereby reduce heat 
transmission between the two engine parts by 
means of the gasket 



the like. 

The middle plate B23 includes corrugations 
B23a. a bead B23b around the hole 20. and a bead 
B23c around the hole 21. The corrugations B23a 
operate to separate the upper and lower plates B22, 
B24 with spaces therebetween. The bead B23b seals 
around the hole 20 when tiie gasket B is compressed, 
and the bead B23c operates as a space fonming menr>- 
ber. 

The lower plate B24 includes a curved portion 
B24a around the hole 20, and a flange B24b situated 
above the upper plate B22. Since the curved portion 
B24a is fomied around the hole 20, fluid passing 
through the hole 20 does not enter the spaces be- 
tween the plates. 

In the gasket B, two ring members B27 are 
attached onto an inner portion of tiie lower plate B24 
around tiie hole 21. The ring members B27 are.fixed 
to tiie upper and lower plates B22, 824 by spot weld- 
ing. The ring members B27 are not compressed when 
the gasket B Is tightened. 

When the gasket B is tightened, the plates are 
compressed to tiie thickness at tiie ring members 
B27. Therefore, the bead B23b Is compressed and 
seals around the hole 20. Spaces are kept inside the 
plates by means of the corrugations B23a and the 
bead B23c, so that heat is radiated by tiie plates, and 
heat transmission between tiie cylinder head and tiie 
Inlet manifold Is reduced. The gasket B operates as In 
the gasket A. 

Fig. 7 shows a third embodiment C of a metal gas- 
ket of tiie invention. The gasket C Includes an upper 
plate C22 with a bead C22a, a middle plate C23, and 
a lower plate C24 witii a bead C24a, as in the gasket 
A. 

In the gasket C, however, the middle plate C23 is 
provided with a plurality of small projections C23a 
extending upwardly and downwardly therefrom 
instead of tiie corrugations A23a of the gasket A. The 
rest of tiie structure of tiie gasket C is tiie same as tiie 
gasket A. 

In tiie gasket C, since the small projections C23a 
are formed to provide spaces C26 between the plates, 
insulating air layer is formed. The gasket C operates 
as in the gasket A. 

Fig. 8 shows a fourth embodiment D of a metal 
gasket of the invention. The gasket D is fonned of two 
plates, i.e. upper plate 022 and lower plate 024, and 
a ring member 027 around a hole 21. 

The upper plate 022 includes a bead 022a 
around a hole 20 for sealing therearound, and the 
lower plate 024 includes conugations 024a to fonm a 
space 028 between the upper and lower plates 022, 
024. Also, a heat insulating layer 028 is laminated 
onto the upper plate 022. The heat insulating layer 55 
028 may be made of ceramics, NBR gum or fluorine 
gum. 

In tiie gasket 0. tiie heat insulating layer 028 is 



2. A metal gasket according to daim 1 , wherein said 
space fonning means is a plurality of projections 
formed on at least one of the plates. 
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3. A metal gasket according to claim 2. wherein said 
projections are beads. 

4. A metal gasket according to claim 2, wherein said 
sealing means is atleastone beadfonmed on one 5 
of the plates around the first hole. 

5. A metal gasket according to claim 4, further conv 
prising an outer periphery having spaces be- 
tween the plates to radiate heat from the gasket io 
through the spaces. 

6. A/netal gasket according to dalm 5, further com- 
prising a heat insulating layer formed on at least 

one of the plates. is 

7. A metal gasket according to claim 5, further conr>- 
prising an additkinal plate laminated on the two 
plates, said space forming means being fbnned 

on a middle plate of the gasket 20 

8. A metal gasket according to claim 7, wherein said 
additional plate is a heat insulating plate. 

9. A metal gasket according to claim 7p wherein said 25 
additional plate is located under the two plates 

and includes a curved portion fonmed around the 
first hole and a flange located outside a top plate 
so that fluid does not enter between the plates. 

30 

1 0. A metal gasket according to claim 7, wherein said 
spacers are grommets fonned around the bolt 
holes. 
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